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DETAILED ACTION 

Claim Objections 

Claims 46 and 59 are objected to because of the following informalities: 
Claim 46: lines 1-2, limitation "wherein a distance between the major edges of each 
tilt region is in a range between..." makes the claim unclear. 

In light of the disclosure, it will be interpreted as, "wherein a distance between the 
major edges of each tilt region and the curved portion of the second signal lines is 
in a range between..." 

Claim 59: line 1, "The liquid crystal display of claim 59" should have been properly 
as "The liquid crystal display of claim 58" 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 42-45 and 47-49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Song et al (US 3738120) in view of Asada et al (US 5745207) 
and Nishikawa et al (US 7119870). 

Song et al disclose (fig. 28) liquid crystal display comprising: 
Claim 42: 

• a first substrate (not shown) 
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• a plurality of first signal lines (not shown) formed on the first substrate, extending 
in a first direction, and separated from each other by a predetermined interval 

• a plurality of second lines (not shown) formed on the first substrate, intersecting 
the first signal lines 

• a plurality of pixel electrodes (22) located substantially in areas defined by the 
first and the second signal lines and including edges having curved portions 

• a plurality of thin film transistors (not shown) connected to the first and the 
second signal lines and the pixel electrodes 

• wherein the thin film transistors include terminal electrodes connected to the pixel 
electrodes 

• a second substrate (not shown) facing the first substrate 

• a common electrode (not shown) formed on the second substrate 

• a region partitioning member (17, 27) formed on at least one of the first and the 
second substrates and partitioning into a plurality of tilt regions by the region 
partitioning member, each tilt region including a pair of major edges parallel to 
the curved portions of the pixel electrodes 

• a liquid crystal layer (not shown) disposed between the first substrate and the 
second substrate, wherein the liquid crystal layer has negative dielectric 
anisotropy and is subject to vertical alignment 

Song et al lack disclosure of a plurality of second lines including a plurality of 
curved portions; each tilt region including a pair of major edges parallel to the curved 
portions of the second lines. 
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Asada et al disclose (fig. 3) a plurality of second lines (3) including a plurality of 
curved portions for the benefit of achieving wide viewing angle and high aperture ratio 
(col. 6, lines 60-67; col. 7, lines 1-5). 

It would have been obvious to one of ordinary skill in the art to modify Song et al 
device with the teaching of Asada et al to form a plurality of pixel electrodes located 
substantially in areas defined by the first and the second signal lines and including 
edges extending substantially parallel to the curved portions of the second lines, and a 
region portioning member partitioning into a plurality of tilt regions, wherein each tilt 
region including a pair of major edges parallel to the curved portions of the second 
signal lines for the benefit of achieving wide viewing angle and high aperture ratio. 

Song et al further lacks disclosure of a plurality of third signal lines formed on the 
first substrate, extending substantially in the first direction, and overlapping the pixel 
electrodes to form storage capacitors. 

However, it is well known in the art to form a third signal line on the first 
substrate, extending substantially in the first direction, and overlapping the pixel 
electrodes to obtain extra storage capacitor, as evidenced by Nishikawa et al (Fig. 4). 

Therefore, at the time the invention was made, it would have been obvious to a 
person of ordinary skill in the art to form a plurality of third signal lines on the first 
substrate, extending substantially in the first direction, and overlapping the pixel 
electrodes to obtain extra storage capacitor. 
Claim 43: 
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Song et al disclose a liquid crystal display with all the limitations recited in claim 
42, except a pair of crossed polarizers are provided on outer surfaces of the first and 
the second substrates, respectively, and the first and the second polarizers are aligned 
so that one of the transmissive axes of the polarizers is parallel to the first signal lines. 

It would have been obvious to one of ordinary skill in the art to form a pair of 
crossed polarizers are provided on outer surfaces of the first and the second substrates, 
respectively, and the first and the second polarizers are aligned so that one of the 
transmissive axes of the polarizers is parallel to the first signal lines as the designer's 
desire; thus, it does not patentably distinguish the invention. 
Claim 44: 

• wherein the region partitioning member (17, 27) comprises a plurality of cutouts 
formed in the common electrode 
Claim 45: 

Song et al disclose a liquid crystal display with all the limitations recited in claim 
44, except wherein the cutouts have a width ranging about 9 microns to about 12 
microns. 

Even though Song et al do not explicitly disclose wherein the cutouts have a 
width ranging about 9 microns to about 12 microns, it would have been also obvious to 
have the cutouts' width ranging about 9 microns to about 12 microns because if it is less 
than 9 microns, it might not function well as the alignment controlling; if it is more than 
12 microns, it might reduce the aperture ratio in the electrodes. 

Therefore, the limitations do not patentably distinguish the invention. 
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Claim 49: 

Song et al disclose the region partitioning member (91) comprises a protrusion 
formed on the common electrode (34). However, Nishikawa et al do not explicitly 
disclose the protrusion having a width ranging about 5 microns to about 10 microns. 

Similarly, it would have been obvious to one of ordinary skill in the art to have the 
protrusion's width ranging about 5 microns to about 10 microns because if it is less than 
5 microns, it might not function well as the alignment controlling; if it is more than 10 
microns, it might reduce the aperture ratio in the electrodes. 

Therefore, it does not patentably distinguish the invention. 
Claim 47: 

• wherein the tilt regions are classified into four domains based on tilt directions of 
liquid crystal molecules included therein upon application of an electric filed 
Claim 48: 

Even though Song et al do not explicitly disclose the number of the tilt region is 
four if a planar area of the pixel region is smaller than about 100x300 square microns, 
and the number of the tilt regions in a pixel region is four or eight if a planar area of the 
pixel region is equal to or larger than about 100x300 square microns, it would have 
been obvious to one of ordinary skill in the art to have the number of the tilt regions in 
the pixel region based on the area of the pixel region at least for the benefit of having 
the alignment controlling as desired to improve the viewing angle. Thus, it does not 
patentably distinguish the invention. 
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Allowable Subject Matter 

Claims 51-61 are allowed. 

Claims 46 and 50 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Reason for allowance: There is no prior art of record that teaches or 
suggests a liquid crystal display comprising a relationship of various elements as 
claimed with the specific allowable subject matter cited in the following claim: 
Claim 46: 

• wherein a distance between the major edges of each tilt region and the curved 
portion of the second signal lines is in a range between about 10 microns and 
about 30 microns 

Claim 50: 

• wherein one of the terminal electrodes includes an expansion having a 
quadrilateral shape, wherein at least one side of the quadrilateral shape has an 
angle with respect to the lengthwise direction of the third signal line of about 45 
degrees 

Claim 51: 

• a data line formed on the semiconductor layer at least in part and including a 
curved portion and an intermediated portion crossing the gate line substantially at 
a right angle, at least one of the curved portions and the intermediate portions 
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having a source electrode, wherein the intermediate portion extends from the 
curved portion at an angle with respect to the curved portion 

• a pixel electrode formed on the first passivation layer, connected to the drain 
electrode, and having an edge extending substantially parallel to the curved 
portion of the data line 

• a storage electrode line formed on the substrate, extending substantially parallel 
to the gate line, and including a storage electrode, having an increased width 
with respect to a width of the storage electrode line, wherein the storage 
electrode has a quadrilateral shape and an edge of the storage electrode is 
inclined by an angle of about 45 degrees with respect to a lengthwise direction of 
the storage electrode line 

• a region partitioning member formed on at least one of the first and the second 
substrates and partitioning into a plurality of tilt regions by the region partitioning 
member 

Claims 52-61 are allowed since they depend of allowed claim 51 . 

Response to Arguments 
Applicant's arguments with respect to claims 42-45 and 47-49 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 6,987,551. 
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US 6,771 ,345. 
US 2004/0201811. 
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